Key words: crayfish --ethyl gallate --nervous system --osmium --silver impregnation Ganglia processed through the osmium-ethyl gallate procedure (OEG) 19 retain more structural integrity than those processed through various silver impregnation methods. However, the OEG method continues to be neglected by most neuroanatomists. Both types of procedures have been used to trace large neuronal tracts, but during silver impregnation the neuropils lose many of their identifying characteristics. We demonstrate here the advantages of the OEG procedure by comparing it with two silver techniques, Roweli's 11 and Holmes's 5. The OEG method yields consistent and reliable results and is easier to carry out than silver protocols. Most importantly, the better preservation of the neuropils has led to the discovery and study of regional specializations that were previously undetected from silver preparations.
INTRODUCTION
In histological studies of neural tissues, silver impregnations are still commonly used to survey the overall anatomical organization 1-3. A successful silver impregnation results in a brilliantly colored nervous system, in which most of the axons, larger processes and cell bodies are heavily stained, so their paths through the tissue can be mapped. Narrower processes, however, usually remain undefined 11. Moreover, the silver impregnation procedures are capricious and cytological details are often masked or poorly preserved 11. A superior alternative exists, the osmium-ethyl gallate (OEG) procedure 19, that darkens cell membranes more than normal osmication. It eliminates most of the shrinkage and distortion seen in silver-impregnated tissues and yields consistent and reliable results. Small neural processes are retained and as we demonstrate herein, can often be visualized with the electron microscope. Larger fibers can be traced in serial sections. The OEG procedure has been used successfully to map neuronal tracts 1220,21,22 and neuropils 13.
Only a few researchers have used the OEG procedure since its first description in 195712,13,19-22. This procedure was not cited in several recent reviews of neuroanatomical techniques6,9, t5-17 and remains a relatively obscure method. In this paper we compare this enhanced osmium staining procedure to two routine silver methods and demonstrate the generally superior preservation and appearance of material processed by the OEG method. We now use the OEG procedure routinely in our studies of the crayfish nervous system and encourage our colleagues to adapt this simple and dependable method to other neural preparations.
MATERIALS AND METHODS
Abdominal nerve cords were dissected from adult Procambarus clarkii (Girard) or Pacifastacus leniusculus and pinned out in Sylgard-lined petri dishes filled with cold crayfish saline 10. Cords to be stained by Wigglesworth's19 osmium-ethyl gallate (OEG) procedure were processed as follows: (1) fix on ice in
